
SAN JOSE STATE UNIVERSITYPRIVATE 


COLLEGE OF ENGINEERING

COURSE:

ENGR 296E,




Physical Sciences and Engineering for Emergency Managers




3 units

INSTRUCTOR:
Guna Selvaduray

OFFICE:

E-179

Phone: (408) 924-3874
email:  gunas@email.sjsu.edu

HOURS:

To be announced

COURSE DESCRIPTION:
This course will cover the necessary principles of physical sciences and engineering as they pertain to emergency management.  Key components of the course will cover aspects of geology, civil and structural engineering, statics and dynamics as they pertain to non-structural hazard mitigation, and the basics of chemistry as they pertain to fire sciences and hazardous materials issues.  

OBJECTIVES:
The fundamental objective of this course is to educate emergency managers and other safety professionals on the role physical sciences and engineering play in improving safety in general.  Another objective is to illustrate how this knowledge can be utilized in hazard mitigation implementation, and emergency response planning.

REQUIRED TEXT:  There is no single text that covers all the topics to the required depth.  Reading materials will be handed out on a weekly basis.  This material will be derived from published papers as well as relevant chapters from a variety of texts, including texts on geology, chemistry, statics, dynamics, soil mechanics, hydrology and earthquake engineering.  A tentative reading list is attached to this course syllabus.  Students will also be required to carry out searches using library and internet resources.

PREREQUISITES:
Graduate standing and consent of instructor.  Prior working experience in emergency planning and management would be an asset.

EXAMINATIONS:
There will be two one-hour mid-semester examinations, and one final examination.  These examinations will cover the entire course material covered until the time of the examination.  The dates of the mid-semester examination are indicated in the Lecture Schedule.  The final examination will be held on the date, and at the time, indicated by the university time schedule for final examinations.

ASSIGNMENTS:


Homework will be handed out from time to time, and must be submitted on the due date.  There will be "surprise quizzes" which will be given only at the beginning of class.  No late assignments will be accepted.

TERM PROJECT:
All students are to work on a term project, and possibly present it in class, time permitting.  An abstract (600 to 900 words) for the term project must be submitted no later than the 3rd week of the semester.  All students are required to conduct a computerized literature search, using either DIALOG through the Clark library or an equivalent computerized literature search system that provides access to refereed information.  The completed literature search, including complete citations and abstracts, is to be submitted no later than the 6th week of the semester.  The deadline for completing the term project and turning in the written report is one week before the end of the semester.  Two copies of the written report, with two copies of the attached evaluation sheet, must be turned in.  One copy of the report, with the evaluation sheet will be returned to the student, and the other will be retained by the instructor.  The report must be word processed, and be in accordance with editorial standards for normal technical articles.  This means that there must be proper margins, proper referencing, etc.  Evaluation criteria for the term paper is attached.  Term papers must be original work.  Reports written for other classes, including reports written by other individuals, cannot be resubmitted, with or without revisions.

Students are encouraged to select topics of interest to them; however, these must be approved by the instructor.  Students who are currently working in the field are encouraged to select a topic that is of relevance to their work environment.

Please note that all deadlines will be strictly adhered to.

LECTURE TOPICS

A tentative list of lecture topics is attached to this course syllabus.  Input from students, particularly those with experience in industry, is welcome.  Based on the collective input from students, the list of lecture topics will be modified to reflect the interest of the students.

GRADING:

Mid-terms



20%




Final Examination


30%




Term Paper



25%




Homework, & Assignments

25%

NOTE:
1.
No late assignments will be accepted.

2.
Absence during examinations and quizzes, without prior approval, will result in a zero.  Prior approval will be given only under exceptional circumstances.

3.
Seating arrangements may be handed out for mid-term and final examinations.

4.
There will be no make-up examinations.


Tentative Lecture Schedule

(Each week consists of three lecture hours)

	Week of
	Major topic
	Subtopics

	1
	Class Organization, Introduction and Overview
	Class organization and description of course requirements

	
	
	Introduction of instructor and students and survey of student interests

	
	
	Overview of physical sciences/engineering as they pertain to emergency management

	2
	Geology
	Plate tectonics

	
	
	Relationship of plate tectonics to earthquakes

	
	
	Understanding earthquake information, e.g., magnitude, intensity, spectra, etc.

	3
	Geology
	Soil types and relationship to ground motion shaking

	
	
	Soil types and relationship to landslide potential

	
	
	Soil-water interactions

	4
	Structures
	Types of structures and construction methods

	
	
	Materials used in structures

	
	
	

	5
	Structures
	How structures react to earthquakes

	
	
	Earthquake induced structural damage

	
	
	Wind- and flood-induced structural damage

	6
	Structures
	Post-earthquake damage assessment

	
	
	

	
	
	

	7
	Non-structural elements & Hazard Mitigation
	Difference between structures and non-structural elements, building contents

	
	
	Statics & dynamics; Newton’s Laws

	
	
	Response of non-structural elements and building contents to earthquake forces

	8
	Non-structural elements & Hazard Mitigation
	Design approaches to reducing non-structural damage

	
	
	Design approaches to reducing earthquake damage to pipelines and tanks

	
	
	

	9
	Fire sciences
	Basic fire chemistry, fire triangle

	
	
	Enthalpy calculations for combustion reactions

	
	
	Rate of combustion reactions

	10
	Fire sciences
	Distinguishing between fire and explosion

	
	
	Flammable combinations

	
	
	Explosives



	11
	Hazardous materials
	Definitions of hazardous materials and different types of hazards

	
	
	Sources of information on hazardous materials

	
	
	Reading Materials Safety Data Sheets

	12
	Hazardous materials
	Causes for hazardous materials releases

	
	
	Natural disaster caused hazardous materials releases

	
	
	Mitigation measures

	13
	Hydraulics & hydrology (flooding)
	Surface and sub-surface water flow patterns

	
	
	Flooding & flood plains

	
	
	Effective flooding prevention techniques

	14
	Biohazards
	Biological agents and their interaction with the human body

	
	
	Dispersion mechanisms

	
	
	Countermeasures

	15
	Term project presentations
	

	
	
	

	
	
	

	16
	Final Examination
	



TERM PROJECT EVALUATION

NAME: ________________________________________









MAXIMUM

YOUR












SCORE

1.
Significance of Problem




      15

2.
Technical Content



  
      20

3.
Figures, Tables





      10

4.
Referencing and References



      10

5.
Conclusions





      10

6.
Grammar





      10

7.
Typewritten





      10

8.
Overall Impression (subjective)



      15









  ______









    100









  ______

Two copies of this evaluation sheet are to be included with the term paper at the time of submission.  Please make sure that you write your name on both copies.  One copy, with the evaluation, will be returned to you, and the other will be retained by the instructor.
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Current (graduate) major:.........................................................................................................................
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